Determining the technical efficiency of extension personnel especially at the village level is paramount if farm productivity is to be increased. The present study determined the technical efficiency of Village Extension Agents (VEAs) in North Central Nigeria. Data for the study were collected using structured questionnaire that was administered on 81 VEAs. The findings of the study indicated that 32.1% of the VEAs were aged between 38 and 45 years with a mean age of 41 years; while 50.6% were holders of national diploma certificates. The monthly income of a VEA ranged between N16,000 and N21,000. The average technical efficiency of VEAs was 42% with minimum and maximum values of 0.03 and 1 respectively. There was a positive significant association between the age (P<0.10), education (P<0. 10) and income (P<0.01) of VEAs and their technical efficiency levels. The results imply that prompt payment of allowances/salary, regular promotions and trainings are the necessary impetus that can improve agricultural extension service delivery in Nigeria, particularly at the village level.
Introduction
The Agricultural Development Programmes (ADPs) were identified and launched against the background of Nigerian agriculture, which in the fifties and sixties attained the preeminent export status. The ADPs focuses on the small-scale farmers, who are the centerpiece for increased food production in Nigeria. Ensuring adequate food production requires an important contribution from Agricultural Extension and Research (Bindlish and Evenson, 1997) .
The availability of relevant proven technology and useful information no doubt is an ingredient for any meaningful agricultural production system (Mijindadi, 1993) . As farmer's skills improve and demand for yield increasing research and other services rise, extension services provide the blend of basic science and practical experience essential to stimulate agricultural growth. Through the training and visit (T and V) system of extension, better production methods and new technologies are being introduced to farmers at the field level (Benor et al., 1984) . Village Extension Agents (VEAs) gradually disseminate technological packages to farmers, focusing on a few simple messages on each visit (Ogunwale, 2003) . Mokone and Styre (2005) opined that the extension services in many developing countries including Nigeria have been criticized for not being able to bring about the necessary change in the farming populace. This is because extension workers are faced with problems that need to be dealt with in order for them and extension as a whole to be effective and efficient.
The concept of technical efficiency in extension service refers to the ability of an extension agent to perform the required job functions timely and adequately. Leta et al. (2005) reported that agricultural extension workers are not performing their roles efficiently and effectively due to a number of reasons, namely: poor remuneration, oppressive authority, inadequate infrastructure, unclear job description, geographical condition, and bureaucracy. These problems hinder extension workers in the performance of the work, which ultimately leads to poor performance and low efficiency. In view of the foregoing, there is need to find answers to the following questions: Are VEAs technically efficient? What are the determinants of technical efficiency of VEAs? The estimation of the current level of technical efficiency of VEAs will provide further insight into the nature and causes of village extension agents' inefficiency. In the long run, an avenue for the development of efficiency improvement programs for VEAs can be created.
Purpose and objectives
The objectives of the study were to: (a) describe the personal characteristics of VEAs, (b) estimate the technical efficiency of VEAs, and (c) identify the determinants of technical efficiency of VEAs.
Material and Methods
Random sampling was used to select 81 VEAs out of the 156 currently employed at Nasarawa Agricultural Development Program (NADP) in Nasarawa State, Nigeria. The VEAs were selected proportionately from the three ADP zones in the state. A structured questionnaire was used to obtain information on the personal characteristics and job related activities of VEAs such as the number of farmers covered, number of management training plots established and number of trainings received to date. VEAs' personal characteristics were described using descriptive statistics. Data were collected by trained enumerators in June 2014. The input-oriented variable returns to scale (VRS) Data Envelopment Analysis model was used to estimate technical efficiency of village extension agents. The envelope form of the input-oriented VRS model, which is most widely used, was specified according to Coelli et al. (2005) and Sharma et al. (1999) as follows:
Min θ, λ θ (1) Subject to:
The value of 'θ' obtained signifies the efficiency score for a VEA. The value of 'θ' will satisfy θ ≤ 1 with a value of 1 indicating a point on the frontier, hence a technically efficient VEA.
Selection of inputs and outputs
The selection of inputs and outputs for a Data Envelopment Analysis study needs careful attention as it may affect the distribution of technical efficiency. The choice of inputs and outputs for the DEA analysis was guided in part by the previous Data Envelopment Analysis studies on public transport services (Darold et al., 2006) and efficiency in banking service (Howland and Rowse, 2006 ). An increase in the number of farm families covered is a key deliverable expected of extension agents, hence it was used as an output in the present study. In order to identify the determinants of technical efficiency of village extension agents, a regression model was estimated by expressing the measures of technical efficiency as a function of factors seen to influence it. However, as indicated in Dhungana et al. (2004) , the efficiency scores from Data Envelopment Analysis are limited to values between 0 and 1, indicating that village extension agents who have achieved pareto efficiency always have an efficiency score of 1. The ordinary least squares regression will not provide consistent estimates for censored dependent variables (Speelman et al., 2007) . Hence, a two-limit Tobit model originally presented by Rosett and Nelson (1975) and discussed in Maddala (1983) was used in the study. The two-limit Tobit model can be represented as follows: Y 1 * = B i X i + E i (6) where, Y 1 * is a latent variable (unobserved for values less than 0 and greater that 1) representing the technical efficiency of VEAs, X i is a vector of independent variables, which includes the factors impacting on technical efficiency, B i is a vector of unknown parameters, E i is a disturbance term assumed to be independently and normally distributed with zero mean and constant variance.
Denoting Y 1 * (technical efficiency) as the observed dependent (censored) variable, we have:
The parameters of the Tobit model will be estimated through the maximum likelihood method (Zegeye, 1990) . The independent variables are as follows: X 1 = Age (years), X 2 = Level of education (years), X 3 = Gender (dummy: male = 1, female = 0), X 4 = Length of stay in the current station (years), X 5 = Monthly income (N), X 6 = Number of trainings received (actual number).
Results and Discussion

Personal characteristics of VEAs
The description of the personal characteristics of the respondents is presented in Table 1 . The table shows that a typical VEA is within the age range of 38-45 years, with a mean age of 41 years. The gender distribution of the respondents revealed that the majority (79%) of the village extension agents were males, implying the possible marginalization of female farmers in terms of extension contact. The majority of the VEAs (82.7%) were married. The monthly income of most VEAs ranged between N16,000 and N21,000 with a mean of about N19,000. The results also revealed that the majority of the respondents (85.2%) were satisfied with their job, implying a clear motivation to perform assigned duties as expected. 
Technical efficiency estimates of VEAs
The estimated technical efficiency scores are presented in Table 2 . The result shows that 21% of the village extension agents have technical efficiency clustering between 81 and 100%, while the average efficiency score was 42%. This implies that the village extension agents were not technically efficient. This finding agrees with that of Leta et al. (2005) , who reported that agricultural extension workers do not perform their roles efficiently due to a number of reasons such as poor remuneration, oppressive authority, inadequate infrastructure, unclear job description, geographical condition and bureaucracy. The likely consequence of technical inefficiency of extension workers is the non-adoption of new technologies by farmers. Number of VEAs with technical efficiency score of unity (100%) The number of village extension agents with technical efficiency score of unity (100%) is presented in Table 3 . The results revealed that only 12.3% of the sampled VEAs in the study area were technically efficient. The implication of this finding is that the activities of the VEAs require a review as they are not efficient in realizing the expected job outcome giving the available technology, resources, trainings and funding from government. 
Determinants of technical efficiency and marginal effect estimates of the Tobit model
This section identified the factors that influenced the technical efficiency of VEAs. The result from Table 4 shows that age of VEAs (P<0.10), education (P<0. 10), income (P<0.01), and number of trainings received (P<0.01) were significant factors that influenced the technical efficiency. All the significant variables had the expected positive sign for their coefficients. Hence, these are the relevant policy variables that could be manipulated to enhance the efficiency, and potentials of VEAs. The length of stay in the current station had the expected positive sign for its coefficients but not significant in influencing the level of technical efficiency. The value of the likelihood ratio was significant (P<0.01), implying that the model had a good fit. In terms of the marginal effects, the age of the VEAs, level of education and income are the most important among the significant explanatory variables that would increase VEAs' technical efficiency by 2.0%, 5.2% and 4.2% if they increased by 100%. The positive sign for age implies that the older and more experienced VEAs were more technically efficient. This finding agrees with that of Ajibefun et al. (2002) that the technical efficiency increases with age. The positive sign for education implies that a higher educational level will lead to increased technical efficiency of VEAs. A study by Yusuf and Malomo (2007) equally obtained a significant and positive relationship between technical efficiency and education. The sign of the coefficient for the income of village extension agents was also positive and significant, which implies that increasing the income (salary) of VEAs can lead to greater technical efficiency in extension service delivery. Log likelihood function of 39.46*. * = Significant at 10%; *** = Significant at 1%; NS = not significant.
Conclusion
It can be concluded from the study that the VEAs of Nasarawa Agricultural Development Program are not technically efficient in the performance of their job. However, continuous trainings of VEAs, prompt payment of their allowances and regular promotion can significantly influence their level of technical efficiency for a better service delivery.
